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r t -f 5W*J5 1 ~ 5 ©^-rn^i^te* 

5 ^2/(d*3lt^)±fe^2<Da*^g©a[*M*t-*3 

^jg^aj^-r-s-y-y^y y^-f 5 y^t-ro±fei2© 
am^(-<t5«m^, *5<tt>*^<DHu^»-y-v7 p y v 

[ft 1 0 ] ±mm 1 o«nt#a©aiFiis*^*£: c 



[»*JSiU ±taii©«I?SicJ:5ty7"yy 

[0 0 0 1] 
[0 0 0 2] 

[Se*<Di$«] f£*©^^^ L-TI*. 
¥7- 7 2 2 3 7-§-<k$atCTt!^£ixT^5 i b<£>/i5fc 
-5„ r^$IBti> 12 3ic^i-J; SSfgl0 2 
WSfiJ^ltD7t;i--'^u^.ff 1 0 lfcioT/Vi^^. 

SrSW-'^^ffi *§-g«3M8: l03i:±o TSiggW 
i:Sf§L> 2M^b#Sfc: < toT2tt{t:-r2> < > f Ltty/ 

y io4i\ ^•/uxft 101 ©i^aj 
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105 ^vu^ft^a^a i o i (a^ft^ 

t5o w«ia«»<z>jp»ftL3a^i»Ti-*i:. *u**Ri 
o 6 aymir • teift^a i o 5 ft©JpH[«S:JniJHg|*-ci» 

[0 0 0 3] 

ff/^U^i|i^gE«l(^ LT10m(CltS^-r666. 7nsT*#>5<£> 
T% HI 2 {C^-T «fc 0 iC10m£ «9 t>a^^»c4feff*S#«E 

X i^/u£r fc i: tcBlffiSrR^ Lfc<£>-Cf4. »ft«JK0>£ 

[0 0 0 4] C5^otS8S^*f»tLT, W. Weidm 
ann and D. Steinbuch, "High Resolution Radar for S 30 
hort Range Automotive Applications", 28th European 

Microwave Conference Amsterdam, 1998JC1 ~E\H$t(D <fc 9 
^/^^i)iM^350pscb^o7t^^{C^^^C^{Ci-^^r?£ 

wit io- 6 2 5 i8 ^'Amzmm<D£ o \z.ms m 

M*mm LT*h4fc««rJT*>tfi It 5*SsJ& s **£ 
9 t-i£{f ^^^*I^350ps^ X~M <-tZ>t, 4£lffc£ X<D 

*r#««^##«cj£< tez<DX\ ^<DmMLm<n$mx 40 

¥1 0-6 2 5 1 8 ^4£$R<D «fc 9 CMSff^fllffl IT 
[0 0 0 5] CO^fi, rc^J: 5 4B!lS:«*t'<< 
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[0 0 0 6] 

[0007] Mf*qi2©»Wfc«5^^ is—frmm 

[0 0 0 8] Wf*3«3(0»W»C««^^U— ^SS« 
[0 0 0 9] ff*Il4c7)^P^(^5^ 0 /U'^ y^g 
k<Dm&&#>Z>h<DX&>Z> 0 

[0 0 10] «**5 03gM«c:«5^Vu^u-^3gR 

fi, ±B»5>i*HL^Rtt, ag-raif >^y v^^^r 5 
v^y v^*^ ^ vi/^o^r/^oK^^-y-v^y 

[00 11] fB*«6^>3BMfc«5^u^u— ^Sgfi 
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[0012] li^is 7 is-vmm 

[0 0 13] W*qi8©»n«2:«5^^u— ^§fi« 

^ 1 1 5 / X u^gf ^ N Sy-fXu^;^ 
[0 0 14] 19*^9 <^«Ktc«S^u^ u—^S5B 20 

#a* «r*i-s i><ox-3bz>o 
[ooi5] it*jsi oo»wic«5/^u^ ymm 

[0016] M*II 1 1 ^@ 
[0017] 

m^m^^xm.w-tz>o 40 

MM<Dmmi. ill! ^o*M«>3IJfi^JB«Bi tcj;3 
3 0 HI 1 (cjoi^T, 4 0 1 ^^u^tfcO^jKSr^f -T5 

inm^a. 4 0 2iiiKoM, m^mm<D^^ 

§401 {cioTi^mbfcmfe^^^fcSStL^: 
R4t*SrSfSL-€:<Z>SfS«#Srm*i-SS«#a. 4 0 
4ttS«¥a4 0 3^e>^f-g-S:*>e>^i:*K^Lfc0f 

4 o sfiinm^^co^f^^rap^PST^v/^ix-^^a 50 
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4 0 4o^^f>'7 ? yy^u wy/yy^i* 

(OmW^&. 4 0 6#1f V^lCifcltS 

% 1 (D9f^g4 0 5^>«iM**Sr0f^W«l-R*Hi 
4 0 7 i^f y^y y^^^r > y^Si^ 

(Dm<Dte*m&&ibz>m&mtt&s 4 0 8tt8»»i 

^4 0 7 coffin SrBf^EBk^tflt^^^y v^*>f 5 

^^fejca*i-5»2<z>aj|[#a, 4 0 9 2 ©a» 
^4 0 8 7^boaj;^k4:{cfc o -^£;f&ajt-5e— ^ 

tfcUJ^a* 4 1 0|j:t-^i^S4 0 9^?>©IU*S: 
10 0 18] 132 tt, 

ffifem 9 6 ns) <7>^^W^«(0««S» 

»^Mt2 4. 1 2 5GHz) S:--^(E>jgjW (#J;L 
Iil 0 2 4 ns) t*Sflt5^fi^5 0 1 , *5«tT/-t 

^7 V K l/-</^M^a 5 13 4: LT<£>*D»^lH]5g 2 . 

ap^sgHife 2 (om^sr 2 ffi^ki-a fc*© = 

a5 0 3 iLt©3y^I/-^@B3, ^>r^^^*ijffli 
1 o^J:th*$ioa|[?g5 0 4^bft57>r- 
/UK-/D^7V^.y-h7W (KT, FPGA 
4rl^-r^o ) > iM»f^5 0 5, iMI^5 0 
6, i2(Dff^5 0 7, t-^ifflfS5 0 8, 

•juntas 1 1, fcawt^as 1 2*sj:tw r 9:'K 

u^uffjij^a 5 1 4SrHat5CPUd^fll«*ti 

60 ftfc, s^giJStB^as 1 1, «m*ij^#a5 1 21* 

ffl&E • «ttl^a 5 0 9 ?rMt5 0 

[0 0 19] RF^>?^^UlC0(DAfrW^^cSria3 
\C7jk-f 0 gffftlJ^ffl^fiS (RxLO) 2 2fCj:5l0.8375G 
HzCOffl^-fi, Mixer 1 1 {CTi^if WJ^SB*fiS (TxLO) 

1 2fc£6l.225GHzCDff-^4: ^^v-V^^n. ^<Dm\o 
dulator 1 3 tCT^fff-^^S^^T^^^^COm-^t 
46o ft^Doubler 1 4l:t 2afifflF$tL. gc<Filterl 

5(C1T24. 125GHzOft-9-4:>i 9 , TxT >t^^ 7 J: <9 ti£ 

fllStti:. RxT>-^-^6 J: 9SfS RxRFAmp 1 6 (C J: 
Vmm£tltc&, Mixer 1 7(CJ:«9. Sftft'J®«fP«SSR 
xL02 2^h<om^-t $ tri/^Jf&tltpmmigL&iTZXn 
t£lnZ> 0 *:<D'&^ RxIFAmpl 8 N Filter 1 9. RxIFAmp 

2 O^SSL, Detector 2 1 ttgrffft 
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[0020] *4 % is?mm^&5 1 o&£xfmiv>m 

-To IOFPGA4li, 5 isytgmmi&4 1 % 

LfclPj|E»4 3-4 6 cl:aifflU^^4 7-5 0ia 

9*j*LTi^a 0 ^rmmmb* itt\ fpga 

-*§■ (0»Jx.tf 1 2 5 MH z = 8 n s JiJW) {-S^# , i£{f 

*B5 0i 36s««**kW*^offi-5fc*©iS«f»# io 

(0»J;ifcf* B96ns, JSJWl 0 2 4 ns) , 
7 h l/^^4 2(C*tLTtf 7 hf7 Si-^,^^ * 
«rfix.a->7 Mf -§\ JD*^4 3 — 4 6(^>(tLT^Pg:^ 
^ >^&ex_5Jfl££{i^\ Sfffll/^^4 7-50 
l^LT*Pj?^4 3-4 6<Dm?)$:i£ft-fZ>f4 

^e**a»«#fcj:tj^ji*aa»TS:c pu 5 l 

*t5 2«ftf-^S:iEtiLtP< 0 *P|?§£ 4 3 - 4 6 20 

n *w 5v^»j»iai»4 l^^ant^ot* 

fyh^2gftf-^ (0X111) £«JM3l^7*4 
7-50 Ortg^ttlftLiPgt 5o 
7-5 0(1 toJI«4 3^4 6|C±Sffl*&SM*7 — * 
<h CPU 5 7^£>tf>M*a*fc5<t #Ultl U 

[0 0 2 1 ] W:, Z(DF PGA(7)ftK, H 5 Sr#fiB 

©fi:^_bff tiuNffc^ a y^m^mm^tc^y mi-si- 30 

h i/'^^4 20 try h^:/fitai^-r5o ^<?» 
7 hW*Hc*<5# % ^7Fu^^4 2(^y/N 8 u-^ 

<o ^V^r, >:7 h l^^^4 2<D\fy b%Cft<Di/7 h 

»#«rW*Lfc*, *p#/«iMi^£m;f3-r6o ^<r>m 

WCS-SV^T, #Plt^4 3-4 6. 7 

-5 o^tt^tb^p*. mwr-?<Di&n&rro 0 

Bf^lBl* («ttfl 000@) C<0»f£§rt6!9iEL 
fcm, C P U 5 t# LTaSMlHHf ^*|±}*t 5 0 
C^aW&a^TfS-g-SrSfSi-St. CPU5liMI 40 
ffll/^^47-5 OOrt^^^^a-To 
[0 0 2 2] m^X, 5 0 5, 3S#»*i£ 

0 ®(Z)ii^g5 0 7, fcT— ^ittlfS5 0 
8. Sg«SW^5 1 1. tfttU*J^»5 1 2*3«fctW r 
7yK^l¥a5 1 4 5rHS"*-5CPU5 fcl*3tt 

a&SKov^s&iii'rSo cpusm Ei6^-r«fc 

$1*777/8 0 l(CTCPU5rt^<7)W#Hb;£ 

no,, m^x^^r y-^ so 2x^—9 (o^mmit^n^tz 

£*#0 0 FPGA^b^i»MHTlff^fft5 50 
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O 4 T^t^U >^^>f ^ y^Wgl 
JMS*«rFPGA[i] [ j] t ^ 9 2 2k5EEMI-*» Lt^< . 

i (= O — N ; h U-^7*tf>tf 7 h 

m fcfciJ-V^y ^#94 * j (=0-59 ;g 

2<D«iM^S:5 0 7W9M?:6 O0i Lfc*S0 

ft**©****-*-. 

[0 0 2 3] FPGA4^e>oaK«LJll|»T«*«>S« 

Ei»dsgf*E* (rr-ctt, 600) ^a-rat. 77 

7/8 0 5^^^7 7^8 0 60^1, -ttet)-tb^ 
^7>K1/^J»M1 Ur^8 0 6) , SS^Stg 

um (7r^8 0 7) , n^sus^s U77/80 
s) % tK2v>9m#m (777/809) , 

4&S (777/8 1 0) , Sgg6»Uj*a3g (777/8 1 
1) . tta)¥U£Ak3 (777/8 1 2) £tT5> 0 -t© 

777/8 1 3*CT*Qia^»-e*>550ms^Siabfc 
fl»5j&>«rflfc»U fc LSi§ LT v\jxf£, 777/802 

[0 0 2 4] ^7 7/ 806(D/7yK 

-So 

[0 0 2 5] El 8 l^i/7 V K ^UM»M1C07 n-f 
-V— h£r^t~o ^77/l00 1/i^l 0 0 9^1iC 

{gC0fPSum[i]S:*^5o W77 7/I0 10t#ty 

SumMean^r^Uii-^o 77 7/ 1 0 1 0 tCTSumMean<b fe 
b tflWife L fcffiSUMMEAN 1 It L , SUMMEAN HD\Zo 
^/h^V^^, 777/1 0 1 2-C^7> Kl/^/W$I 

[0 0 2 6] — SUMMEAN1J; *9:fc#^*n\ 777/ 
10 1 1 (CTSumMean t SUMMEAN2 (fzfz L SUMMEAN 1>SUMME 
AN2)<!r^lt^L, SVm\Em2<D&otf±%\,^Wr& > 777 
/I 0 1 4t^7> K^;ufl^5 1 3Tfc5W 
2 — COfg^ftt^ii^-ro SUMMEAN 2(7) (5 5 

1/^^(1 77 7/1 0 1 3 (crmjE^^ffi^ 
*0**««p-rSo -t LT. ^7 7/l0 15CTfl^ 
MD/AfftLtCPU^b^L, *P»SIe1K2^ 

7^Ku^S:IE5!t5If:t\ L#t^ffil*»t 
[0 0 2 7] «5>9tKt«&9 (77 7/8 0 7) . 

M^^SE^a (777/8 08) , i2oi»*!ii (7 
77/809) ^o^T#»Ktttej?-r*o «a«*i^ 
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>yt'li, m**>*:i iot, FPGA 

9^lCfi. 110 (a) (D£?\ctj:Z> 0 — *\ Mtl& 

no (b) oi^t-^^o iot, mmvvft 

[0 0 2 8] Lfc^oT, ^^^S^^^tB^^t 
IDl l<D£?{Zfj;Z>(DT\ Ztlfah &$i£>^ frb 

ait^o 20 
[0 0 2 9] ±M^^-r^tz.mz^ tt^f^/so 

T?ti\ m 1 3<D:7cz — ^ — ht-^-TJ: 9 &£M^ff 

^^"C(i, HI 1 4(D?u— ^-r— h(c^i"J: ot£*&M 
[0 0 3 0] ^.^^^8 1 0 t°— ^^la^^T^i. HI 1 

ThSum^^x.'61^>'^ !, y ^#94 ^ V^Peak[PeakNo]£r 

[0031] sk^^s i immm-tii&mx'te, m 

^8 1 OT^^LfdPeakNo^O^^^^^IJ^-r^o Peak 40 

No^ocD^te. fe^7)-i:^^L7cfie^^^a tr— ^ 

^^L^Ti-o/c^ V>9 ^ kte(DX\ ^tBSgffiDetDist 
[0] N DetDisttU^ft^gggtDETDIST.MAX^-r^ (^7"^ 
^1712) 0 — *\ PeakNo7)>0 J; 9*#^4§^f3:. * 
Ty^l 7 0 2MT, 1 o@Oh°— >>Peak[0]OPl^cO 
If^y * V^f-:^t5Jf?2^M£#:^U 

o 3 ^mt* 0 

[0 0 3 2] 7 0 Peak[0] Oftfl, Pea 50 



2003-222670 

10 

k[0]-2. Peak[0]-K Peak[0] + 1<7)^ V:/ ]) ^ V 

1 7 0 4— it^ Peak[0]<£>f{6 x Peak[0]-h Peak[0] + 
U Peak[0]+2CO-y-V^y >?9'( ^ >-^fC^oJt^^2^ 

W4£[m/256]£i- &7C#>M. 256^^-f5 0 XT? 71 
7 0 6-Ctt, t 9 lOt-^mt5 7)^^75^ W/E 

u ^s^i 70 7^m^. ±m 

fi, DetDist[l]?:S^:Sgg|DETDIST_MAX < b-r6 (^^^/ 

^i7ii) 0 /^*d\ 2o^t*(Dt-^^ 
^(i^T^5 0 ::rii t°-^mjm^^2 

[0 0 3 3] ^7^5/^8 1 2fttl|l]ait1i, HI 1 7 

t% fr%mj&^j£^xm&mm*mtti£ftfcm&<v&. 
^m^Kihuri/^o 

[0 0 3 4] J^_hJ;9, iitliA 

iinm-^-fc^v^^u v-j±t£¥u-y\z.iti\^xmi&£th 
it-r^^t^mmLx, mm* fr?<ox\ i& 

[oo35i st, tr— ^ t^s-^v-T'y i/ift^ 
[0 0 3 6] $btc, i*iLr©§«flfro^^ji; 
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[0037] nm(DKm2. 

ffil^j3lt5CPUrt<Z)*a«:*3EUfc<>^-C*>0, * 

F PGA^rtSli-hlBUlfi^iSi t 

[0 0 3 8] *lllS<z)?g^i^^:fe^t5CPU^^Qfa(cov^ 
TK9!i-5o El l sfc^-fJ: tf^fy^HO 

0 2fr-^0« SrtTofctg, Xry/1 9 0 3T' 10 
F P G A 4 Ti^coSSMillHf ^5:#0 0 FPGA4 

4T-#if>'^U V^^f 5^^«IM£**FPGA[ i ] 

2ft7cE^J^»»LTv^< 0 ::t\ i (= 
0— N ; Nlti/y b \si??*$<0\fy YW) iii^^y V 
#94^9*^ j (=0-5 9;^2Oaf?g5 0 

-To 

[0 0 3 9] F P G A 4 ^b^lMaHTif ^$<f 

iHi^^grsieim (r^TNi, 6 0 0) icm-rzt. ^ 20 

3/^1 9 0 5^t)^fy/l 9 0 6J^O&yg, -T^t) 
^7VK>^SIWi (^7^1 9 0 6) , ft 
^»»*Df3l Ut^^I 9 0 7), ^ttXttlKl 
7^1 9 0 8) , H^Si^^S (^T^Xl 9 0 
9) , m2C0a»^m (^y^l 9 10), t°— ^ 

mats (^y-^i 911), mmnm^m {^y-y^f 

19 12) , »a*J3fe*D!« (^T^Xl 913) Srtf 
9o -t ^=rv^\ 9 1 4 t:: 38 T-fe 550ms 

s/Xl 9 0 2^SoTRH^»f^SrJ»9iB-rc 30 

[0040] ^mmmmmi i**s«ys-c*> 
5, fotofgmym Uv-y^i 907), 

9 {Xriyzfl 9 0 8), 3£#»#8ia C^s^l 9 
0 9), fc°-^1&fcHftLJl (^y^l 9 1 1 ) fCoi^T 

[0 0 4 1 ] »#8i£#LJg (* 7^3/1 9 0 7) "Ctt, 

if-^y >^*-r ^ ^yiztdtfzmWT-*-* t<Dm. & 40 

<D if VT'y ^99^ * ^fcfcttaSWx 

\c-tz>-tx\ y-r xu^/wc#i-£lt^u-</K 

7^1 9 0 7O{SMSMItit 13 1 9 0>:7n— ^ 
- h^i-J; 5K«fH«:fTV\ #1J-v:/y ^99 J * V 

[0 0 4 2] ftC^fifaM Ut^^I 9 0 8) 
*5.fctfS$Mfc3*«iffl Ur^/1 9 0 9) Koi^TIMH 50 
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SS»«r*»fc#. *HllS©«?!6'Cli, »*ia*»<o«» 

[0 0 4 3] ±te^H^-r5fci6(c:, ^T^y^l 9 0 8 

o^ffigm^JST-fi, ta 2 0^)70- hc^-t 

«t SK&SSrtTSo i-*t?*>, ^77^2102-21 

0 5T\ ^^COi^-V^y >99^< * i td*3tt560[§] 
#^»$M£Diff [i] [0]— Diff [i] [59]<D3P*SMttAveDiff 

[0 0 4 4] ^7^ >^1 9 0 9 <DM&m&.wM-c&* m 

^7 7^2 2 0 2- 2 2 0 4|CT«F^iZ)ty7 P y y 
994 5 V^* i (C^tt^60[iI^CO^^ffi<^5F^ffiAveDif 
f[i] 4r«5HtDiff [i][j] (j=0-59)O^DiffSub[i] 

[0 0 4 5] JfclC*fflL#V^»S*!ia ^y~y-f\ 9 

1 1) *5±t5e— ^tftfflfflsa (x^yZfl 9 1 2) (CO 

[0 0 4 6] »fflL#l^^S«yafCOlr^TlftWi-6o 
ttltfj:, El 2 2 (c^^J: 5 t-, *f^fy^2 3 0 

i{-t, w^mmnm. d2^aij5[ii^) sum[i] 

(f:/:L, i = Ml— M2) 0^pi$jf[SAveSum^*^^) 0 Ml. 

^fc, M1=M2^ Lt^^l o^-t^V-^y lsjf#s< * V 
^(C^o i j" 5 mtmWm & -t C7) * ^AveSum <t LttS^ 0 
^(d^7 1 7^ P 2 3 0 2tCT, AveSumtCgf^ffiSrJDXL, ^ 
Ui L# WiiThSumVal£:-r<5 0 ^OiP#i"S*fi, / >T X 

L, AveSumi:Suni[i] ir^tf feotOft^ifflSrSffi L^O 

[0047] ^7^/^191 2(£>t°— ^^tB^Sli, Hj 
1 SO^fy/l 6 0 8 (CteV^TThSumSrThSuinVaHC^ 

[0 0 4 8] J^±J:f9, *HJ6o^ffitc:J:ixtf, xS^t^ 
k K»«#J*#©<fttBSSfc «t o T^^i" 5 . 

m*bj&&m&*kzzk\z£9#m^ £b^<D\%m 
tf}te¥mmk<D%kft*ky. mn^m-r^>^kxmm 



( 8 ) 

13 

VMii' V*-J*t£k'\s—9kz%ll,xmi£iiti,tz9-9'y V 

tau^i-<ft<5, 

[0049] BLn-rz-v-^^v >994 s.>9<d 

^HC*|-r5m#U"<yK -rft*>*,S/NSr(pjJiT?t 10 
6o 

[0050] y-f xu^yKoaeft^tstrt*^* 
r-fooT %>mmmffi<n&m£ tic ± 9 ft/a^^iift o 

91fclM6*>.5 BIASES*-*- 3 r. £ ft < ftffli" 5 
[0 0 5 1] 

me, ^v^^rom&^^f-re^m#^i:. n^t^is 20 

$ >-?icisrtz>±mn 1 
^s:ilt5aMi#ti, £-y->-^y 5 30 

fc*J1Mt£®^©il&tt«£**3^#St*#©i:» 

ft&w^&comjjzmfcmmfttztf-v-i'T-y y^^ 5 
xcomm&wmv. 9-^-y b^m^mwx-r^mm- 

SRU witMf •$§-£> -5 i^teu K— -kftifu— y^jttLTS 40 

# , lEfflt ft Eggt CD»J*/0S plffitr ft 5 £ 3 fe^ 
[0 0 5 2] »*JS2 0>»9ifcJ:fttf. JrlE»# 

5iv^M*fe5 0 

[0 0 5 3] tt#JS3«>369iteJ:*Ui, _kiEf&# 
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b-tZ><DX\ ^moliilStfeS V M4 U- K- A ft t* u 
ofc, V^^5^x^ffi^f£#riS#£LT<b. IEL< 

w^ffit-t, $ feic*B*fi*«#/h$ < utrawft^k 

*s^4v>»^-Ct»»tft«)SS5>*s»P>*t5 J: 0 <cft 15 , 
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